
2. Cellular atrophy can be a true primary atrophy ;
and these instances should be distinguished from the
forms secondary to chronic gastritis.

3. In primary cell atrophy the destruction is, in all
probability, due to toxic effects from focal infections
gaining lodgment in the spongy glandularis, or from
bacteria culturizing in the stomach glandularis or
stomach contents.

4. The bacterial studies of test meals are important
in this connection, the organisms, particularly when
actively motile in the test meals, being significant.

5. Distinction should be made between the patho¬
genic and fermentative organisms in test meals, not
only because of an explanation of the achylia, but
because of the suggestion that focal infection probably
exists somewhere in the body.

6. Vaccines made from test meals are of no benefit
in the cases, either subjectively or objectively, the
removal of the focal infection being more important
for benefit to the subjective stomach symptoms as well
as to the body in general.

7. With the subjective stomach symptoms alone, the
old method of treatment with gastric lavage as an addi¬
tion to the lactofarinaceous diet and alkalis and pan¬
creas preparations proved to be the best treatment,
although in no case was there any return of normal
acid or proenzymes.

8. When primary cell atrophy has taken place, the
loss of gastric juice secretion is as permanent as when
the atrophy is secondary to a chronic gastritis.

GASTRO-INTESTINAL DISTURBANCES
IN PERNICIOUS ANEMIA

FURTHER OBSERVATIONS

JULIUS FRIEDENWALD, M.D.
AND

T. H. MORRISON, M.D.
BALTIMORE

The relation existing between anemia and various
gastric affections has been a matter of great interest
for many years. As early as 1860, Austin Flint1 called
attention to the possible dependence of certain cases
of pernicious anemia on certain degenerative changes
in the gastric mucosa. In 1865, Samuel Fenwick2 pub-
lished a memoir on "Morbid Changes in the Stomach
and Intestinal Villi Present in Persons Who Have
Died of Cancer" in which he observed the disappear-
ance of the cells in the gastric tubules, granular and
fatty degeneration and atrophy, and an increased for-
mation of connective tissue with a marked thinning of
the mucous membrane, and with loss of flesh. Espe-
cially did this condition occur in persons dying with
cancer of the breast. He explained the anemia accom-

panying this disease as possibly due to the changes in
the gastric tubules of the stomach.

In 1875, Schumann3 described a case of progressive
pernicious anemia in which the gastric mucous mem-
brane was almost completely denuded of its epithelium
and the gastric glands were poorly developed and

Read before the Section on Gastro-Enterology and Proctology at
the Seventieth Annual Session of the American Medical Association,
Atlantic City, N. J., June, 1919.

1. Flint, A.: Med. Times, Sept. 15, 1860.
2. Fenwick, Samuel: Med. Chir. Tr. 48.
3. Schumann: Inaug. Diss., Freiburg, 1875.

insignificant in number ; mucous hemorrhages, increase
of connective tissue and fatty degeneration of the
muscularis and of the blood vessels were observed.

In 1877, Fenwick4 reported four cases of pernicious
anemia in which atrophy of the gastric tubules was
observed. Later, Nolen5 reported two cases of a sim¬
ilar condition ; Quincke,6 one case ; Nothnagel,7 one
case ; Brabazon,8 one case ; Henry and Osier,9 one case,
and Kinnicutt,10 two cases.

The opinion was held by these observers "that a
primary atrophy of the gastric mucous membrane
occurs and that in this lesion is to be found an expla¬
nation of certain cases of pernicious anemia." The
reason for this conclusion is evident. The entire
degeneration of the glandular elements of the stomach,
together with the loss of secretion, appeared sufficient
to explain the condition" of the blood. It was noted,
however, that an entire absence of gastric secretion
could exist for a long period of time without impair¬
ing the general health of the patient. It is, therefore,
impossible to conclude that gastric atrophy causes per¬
nicious anemia ; and the two conditions must be classi¬
fied as a result of a common cause. Grawitz11 has
advocated the gastro-intestinal theory as the cause of
pernicious anemia, believing this condition to be due
to an intoxication. He is inclined to lay great stress
on the achylia gastrica which is so commonly present
in this affection. The objection to this theory is
founded on the fact that achylia may be present for
years without producing anemia ; it is frequently pres¬
ent in other conditions, for instance, in malignantaffections, or as a result of intestinal parasitic infec¬
tions. Oestreich and Strauss12 call attention to the
histologie change observed in the mucous membrane
of the stomach and intestine, occurring with much con¬

stancy in pernicious anemia, to which they attach much
importance. The changes consist mainly of an atrophy
of the glandular structures, and an accumulation of
leukocytes in the submucosa. Notwithstanding the fact
that the histologie changes show an apparent relation
existing between the gastro-intestinal tract and the
blood disease, they could not demonstrate a destruc¬
tion of the blood by a poison generated by ordinary
putrefaction in the intestine.

Following these observations, Martius13 and others
studied the alterations in the intestinal mucosa in per¬
nicious anemia. A marked thinning in the muscularis
and submucosa was observed, and this condition was
found in all sections from the duodenum to the colon.
The microscopic examination showed an overgrowth
of the interglandular tissue in the mucous membrane
of the intestine, there being a richness in round cells
in the early stages and poorness in cells, with fibrous
formation in the later stages. The further the advance
of the disease, the greater the compression in the
glandular part. Bloch14 has published some experi¬
ments bearing on the etiology of pernicious anemia.
Extracts prepared from the intestinal contents of
patients in different stages of the disease were injected
into animals without, however, producing any charac-

4. Fenwick: Lancet 2, 1877.
5. Nolen: Centralbl. f. d. med. Wissensch. 20.
6. Quincke: Samml. klin. Vortr. No. 100.
7. Nothnagel: Deutsch. Arch. f. klin. Med. 24.
8. Brabazon: Brit. M. J., July 27, 1898.
9. Henry and Osler: Am. J. M. Sc. April, 1886.

10. Kinnicutt: Am. J. M. Sc., October, 1887.
11. Grawitz: Berl. klin. Wchnschr., June 7, 1901.
12. Oestreich, R., and Strauss, H.: Berl. klin. Wchnschr. 44: 1300\x=req-\1302 (Oct. 14) 1907.
13. Martius and Lubarsch: Achylia Gastrica, 1897.14. Bloch: Deutsch. Arch. f. klin. Med. 57.
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teristic symptoms from which definite conclusions as
to the etiology of this affection could be reached.

Strauss15 also concluded that since neither ordinary
nor artificial constipation is capable of producing the
symptoms of pernicious anemia, the hemolytic agent,
therefore, which produces the destruction of the blood
cells in anemia must depend on some special change
not present in ordinary putrefaction. Tixier16 describes
the relation existing between gastro-intestinal distur¬
bances and anemia and points to the slight alteration
found in the gastro-intestinal canal in patients dying
from anemia associated with intestinal conditions. He
maintains that the blood changes in these cases must
be explained by the formation in the intestine of a
poison having both the power of destroying the red
corpuscles and that of stimulating the blood forming
organs. The latter power is at times exhausted while
the hemolytic power is still active. Moffitt17 has sug¬
gested a protozoan infection as the cause of pernicious
anemia.

It would carry us too far to draw attention to all
of the various gastro-intestinal findings which have
been observed in pernicious anemia by various obser¬
vers. We need only call attention to the increase in
eosinophil cells found by Lubarsch13 in the interstitial
tissue of the gastric mucosa in all cases. On the other
hand, Jürgens18 called attention to a degeneration of
the motor nerve elements of the intestine, which
Blaschko19 described as an extreme degeneration of
both Auerbach's and Meissner's plexus. From these
findings it was concluded that in certain cases of per¬
nicious anemia the primary cause is to be found in the
destruction of the nerve elements of the intestine
leading to functional disturbances and finally anemia.
The evidence for this conclusion is, however, extremely
insufficient.

The gastric secretion has been studied in pernicious
anemia by a number of observers : H. H. Strauss20
found free hydrochloric acid present but twice in a

study of eight cases ; and in twenty cases of Rosen-
quist, four cases of Moracewski, and in eight cases of
Strauss free hydrochloric acid could be detected in but
16 per cent, of the cases. Bloch observed that in the
stage of improvement in pernicious anemia there is an

increase of free hydrochloric acid ; while Schumann21
found an absence of this acid even when patients had
apparently recovered from the disease for over two
years.

In a study of twenty-four cases of pernicious
anemia, Stockton22 observed that eighteen patients were
affected with gastric disturbances ; while six were free
of such disturbances, ten were constipated, eight had
diarrhea, and in six there was an irregularity of the
bowels. In eleven instances the liver was enlarged ; in
thirteen it was not ; nine Cases showed a dilatation of
the stomach. In thirteen instances there was an
absence of gastric digestion, in eight the gastric diges¬
tion was diminished, and in three it was fairly good.
Five cases showed evidence of gastric catarrh. In six
instances there was an absence of acid in the gastric
contents, while the average of the total acidity varied

15. Strauss, H.: Berl. klin. Wchnschr., 1902.
16. Tixier: Semaine m\l=e'\d.,June 19, 1907.
17. Moffitt: Tr. Am. Phys., 1911, p. 288.
18. Jurgens: Verhandl. Berl. med. Gesellschaft, 1880-1881.
19. Blaschko: Virchows Arch. f. path. Anat. Bd. 94, 1882.
20. Strauss, H. H.: von Noorden Handbuch der Path. 15: 926.
21. Schumann: Zur Kenntniss der Anaemia, 1894.
22. Stockton, C. G.: Pernicious Anemia and Its Relation to Gastric

Digestion, Based on Twenty-Five Cases, J. A. M. A. 43: 165 (July 16)
1904.

around 1:10. In three cases free hydrochloric acid was

present in traces ; in all others it was absent.
Austin23 found an absence of free hydrochloric acid

and of the ferments in his cases, while the gastric
motility was diminished in most instances. He also

GASTRO-INTESTINAL SYMPTOMS OP THE SEVENTY-SIX
CASES OF PERNICIOUS ANEMIA»
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noted an increase of urobilin in the urine and of
stercobilin in the feces ; occult blood was also observed
in the feces. Of the seventy-nine cases observed by
Cabot,24 only one presented hydrochloric acid in the
stomach contents iñ any considerable quantity.

23. Austin, A. E.: Boston M. & S. J. 165: 128-132 (July 27) 1911.
24. Cabot Osler and McCrae's Modern Medicine 4: 627.
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In 1912, one of us25 presented a series of fifty-eight
cases of pernicious anemia in all of which gastro¬
intestinal symptoms were noted. Since then we have
colle«ted eighteen additional instances, making seventy-
six in all. Of the seventy-six cases there were sixty-
four males and twelve females, the ages ranging
between 30 and 65 years.

The symptoms manifested were loss of appetite,
nausea, vomiting, indigestion (fulness, pressure, dis-
tention, pain), diarrhea and constipation.

Loss of appetite was observed in forty-seven cases,
nausea in thirty-seven, vomiting in twenty-six, indiges¬
tion in forty-six, diarrhea in twenty-eight, constipation
in thirty-five, and irregularity of the bowels in thirteen.
The liver was enlarged in twenty-four instances, while
in fifty-two it was not. Enteroptosis was present in
twenty-eight instances and atony of the stomach in
thirty-four. Gastric catarrh was present in eleven
cases. The gastric contents were examined in fifty-
seven of the seventy-six cases. In forty-two of these
there was an absence of gastric secretion (achylia
gastrica). In eleven the gastric secretion was dimin¬
ished and in four it was normal. In the forty-two
cases with an absence of gastric secretion, the total
acidity ranged between 5 and 16. In the eleven with
diminished gastric secretion, the total acidity ranged
between 18 and 41, free hydrochloric acid between 5
and 12. In the four with normal digestion the total
acidity ranged between 44 and 65, free hydrochloric
acid between 32 and 44. The gastric secretion was
examined in eleven patients presenting an absence of
free hydrochloric acid during the period of improve¬
ment in the state of the blood as well as of the gen¬
eral health ; in none did the secretion return during
the stage of apparent recovery.

We have also examined six cases of pernicious
anemia according to the Rehfuss method of fractional
analysis. There was in all a low total acidity ranging
between 10 and 15 with an entire absence of free
hydrochloric acid in every stage of the digestion. The
Wolff-Junghans test always presented low protein
values, thus differentiating this condition from gastric
cancer.

From a study of the seventy-six cases of pernicious
anemia, it is evident that a large proportion of these
cases are attended with gastro-intestinal disturbances
as well as with an absence of gastric secretion ; there
is present an achylia gastrica in about 74 per cent, of
the cases, and even in the stage of apparent recovery
the gastric secretion does not return. In a smaller
proportion of cases, 19 per cent., there is a marked
diminution of the secretion, and in a few instances,
about 7 per cent., it remains normal.

ABSTRACT OF DISCUSSION
ON PAPERS OF DR. BASSLER AND DRS. FRIEDENWALD

AND MORRISON

Dr. Max Einhorn, New York : Everybody knows that
atrophy of the glands of the stomach exists, but it is very
difficult in treating a patient to make a pathologic diagnosis.
We also know that when extreme atrophy exists the prog¬
nosis is bad; while if there are only minute changes in the
glands, usually a good prognosis may be made. When these
studies of pernicious anemia were started by Fenwick, he
had to deal with atrophy of the mucous glands of the stom¬
ach, and he said all those people had to die ; and then people
who studied the gastric secretion and found that there was

25. Friedenwald, Julius: Boston M. & S. J. 167: 160-162 (Aug. 1)
1912.

no gastric secretion, said : "Now, here there must be an

atrophy of the glands, and all those must die." When I
started studying medicine and found a young man who had
no gastric secretion, I could not convince myself that he had
atrophy of the stomach. That is the reason I protested
against this promiscuous diagnosis. I termed that condi¬
tion "achylia gastrica," That young man is alive yet, after
more than thirty years. I have seen a great many of those
cases since. So, while it is very wise and good to try and
make a pathologic diagnosis, if you can do it, do it, but do
not make a pathologic diagnosis when you are not sure, and
make a bad prognosis when the prognosis may be good.
With regard to this treatment of anemia, which Dr. Frieden¬
wald brought out. It was agreed that in all of these cases
there was no gastric secretion. Later on, when I studied
that subject I found exceptions to the rule. I found some
cases of pernicious anemia and most of them had real achylia,
but there was a fraction that had genuine gastric secretion,
indicating again that lack of gastric secretion is not the
cause of pernicious anemia, perhaps quite the reverse.

Dr. Arthur F. Chace, New York : These two papers
might have been labeled focal infection of the streptococcic
type, as it involves the stomach and interferes with the diges¬
tive system, thus producing anemia. If we looked at the
primary condition as one of infection that involved two dif¬
ferent parts of the body, the alimentary tract and the hemo-
poietic system, it will clear up the atmosphere a great deal
Our attack in treating these conditions is along those lines.
First, we eradicate the focus of infection ; second, we improve
the nutrition by treating the gastro-enteric tract. In anemia
the improvements have been due to systematic treatment with
hydrochloric acid, forcing alimentation, transfusion and by
breaking up the patient's vicious cycle in the intestinal tract.

Dr. Martin Rehfuss, Philadelphia: I believe that we not
only have focal infections as the causes of gastric distur¬
bances, but that we can have a focal infection of the stomach
itself. It is astonishing to note that the stomach is not fre¬
quently infected, because, first, the material is usually in
movement ; second, because there is acid enough from the
gastric mucous membrane; third, because the gastric mucous

membrane is vascular ; and, fourth, probably because there is
always free draining from the mucous membrane. A very
interesting thing I investigated some time ago was the
number of bacteria in the gastric contents. I found the
easiest way to determine that was by microscopic inspection
of the "Howard" test meals, following the ingestion of
starch, etc. In the ordinary test meal with forty-five or

fifty total acidity, there is an occasional organism of this
type. A lower type of acidity in which there is a distinct
decrease in the organism is also found. In a third group
in which there is considerable progress in starchy digestion,
and with it a large number of organisms of the same type,
mucus, pus cells and bacteria are in the stomach contents.
The interesting this is this : At the height of the curve very
little was found; at the bottom of the curve considerable
material was found. There is a difference also in the char¬
acter of that material. If you remove the material from the
stomach in the morning you will find that in a true case of
chronic gastritis in which the trouble is localized, there are

bacteria, leukocytes and pus. You will find from mouth
infection, throat infection and pulmonary infection distinct
particles of pus like threads which float through the mucus.
I have succeeded in three instances in isolating the organism
from the stomach, preparing a toxin or vaccine, disinfecting
the stomach and seeing the case clear up absolutely simply
from purely specific treatment. I believe there is a focal
infection of the stomach that exists as a specific cause of
disease ; second, this focal infection can be diagnosed ; and,
third, in some instances, at least, it is controllable. In these
cases that are attended with considerable mucus, and some¬

times with mucopUs, and even in gastric cancer when the
stomach becomes secondarily infected, I put the tube
in and attach to it a rectal drip and allow that to drop
disinfecting material over the stomach for a time. It cer¬

tainly improves these cancer cases by keeping the stomach
right. We have as much reason to keep an internal car¬
cinoma clean as to keep an external carcinoma clean.
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Dr. Louis Lefrak, New York : The chief clinical interest
in atrophy of the gastric cells is the differentiation of the
achylia which is usually present, from other conditions in
which gastric secretions are also deficient or lacking. Can¬
cer, neurasthenia and pure achylia, if there is such a thing,
are to he differentiated. An absence of all the gastric fer¬
ments, including proenzymes, certainly points toward destruc¬
tion of gastric cells. While from the standpoint of pathology
atrophy of the gastric cells should be viewed with concern,
still. I am sure, many of you have, like myself, seen cases

in which gastric analysis showed a very low total acidity,
absence of HC1, free or combined, with very poor result of
rennin test and an almost negative Hammerschlag test for
pepsin, and, despite all of which, the ungrateful patient
refuses to be real sick. The possible compensating factors
are increased motor activity and vicarious pancreatic and
intestinal function.

Dr. John A. Lichty, Pittsburgh : In the clinic with which
I am connected, we have refused to make a diagnosis of per¬
nicious anemia where we have no achylia. We feel from
year to year as we hold to this rule that we are making
fewer mistakes in the diagnoses. In other words, in those
patients in which we even find satisfactory roentgen-ray
examination and find free HC1 still present, or even the
combined HC1 we usually find the patient takes a different
course from the ordinary cases of pernicious anemia. I feel
that Dr. Friedenwald has given us a very valuable paper in
that it shows that a case of pernicious anemia or so-called
pernicious anemia with a certain amount of free HC1 or

combined HC1 is a questionable case ; and if the case is fol¬
lowed to the necropsy table it will usually be found that some
definite pathology is present.

Dr. G. A. Friedman, New York : I believe that achylia
gastrica at the very beginning must be a functional distur¬
bance, similar to diabetes which is at first a functional dis¬
order of the Langerhans islets of the pancreas. The next
step may be actual pathology; atrophy of the glands of the
gastric mucosa in achylia; atrophy of the Langerhans islets
of the pancreas in diabetes. When achylia gastrica has firmly
established itself, all kinds of infection may set in into the
stomach. It is known that the possibility of becoming
infected with Asiatic cholera is slight as long as the gastric
secretion is normal ; and it happens very frequently that
individuals will contract cholera while attending cholera
patients when on a fasting stomach. What I wish to point out
is that achylia predisposes to invasion of the stomach by
bacteria, but is not caused primarily by infection. In regard
to the connection of pernicious anemia to achylia, I agree
with Dr. Einhorn that pernicious anemia possibly causes the
achylia. Of a similar origin the achylia in carcinoma of
the stomach is probable, because we believe now that per¬
nicious anemia is a malignant blood condition. Thus the
essential achylia gastrica is primarily due to a functional
disturbance, while the achylia in pernicious anemia and in
carcinoma must be due to other causes.

Dr. Jacob Gutman, Brooklyn, N. Y. : I am particularly
interested in that class of cases which Dr. Bassler has thought
best to classify as achylia gastrica endocrinica. Indeed, this
condition has always been a question mark to me. Until
recently, we were compelled to satisfy ourselves with its
denomination achylia gastrica "nervosa," i. e., etiologically of
nervous origin, knowing no other basis. Lately, however,
since we have become more familiar with the functions of
the various endocrine glands, achylia gastrica has been given
study as Dr. Bassler has shown, from a new viewpoint, the
endocrine. During the past several years, I have been inter¬
ested in studying individuals with achylia nervosa from their
constitutional habitus and in determining a possible connec¬

tion between this disturbance and the tropism or constitu¬
tionality of the individual. I found that such individuals
exhibit typical features which compel their classification into
the adrenotrope class. You know that a study of somatic and
functional features of individuals enables us to classify them
into the adrenotrope, pituitotrope, thyrotrope or mixed hab¬
itus. From physiology, you also know the effects on the
secretion of gastric juice and its suppression of such emo¬

tions (particularly if sudden) as fright, excitement, aggra-

vation, worry, etc., and that it is effected through the sym¬
pathetic, which is not only under complete domination but
part and parcel of the suprarenals. The intimate relation¬
ship, embryologie and physiologic, of suprarenals and cere¬
bral cortex explains the mechanism by which the emotional
stimuli (shock, fear, anger) from the cortex are reflected
through the suprarenals and their agent, the sympathetic,
on gastric secretion. If you will observe your cases of
achylia carefully, you will find no difficulty in coming to the
same conclusions, as I did, that they are of the adrenotrope
type. Female patients are of masculine build, males of the
kind formerly styled status apoplecticus. You will find they
are dark haired, dark eyed, ruddy complexioned, hairy skinned
with nevi, pigmentations, very firm and stained teeth and
numerous other characteristics, of adrenotrope origin. They
are all more or less mentally easily susceptible to external
influences and present types ranging from complete apathy to
extreme nervous irritability. None, however, are of normal
mentality, hence the term "nervosa" is not entirely a mis¬
nomer. I fully concur, therefore, with Dr. Bassler in his
opinion when he speaks of the type of achylia gastrica des¬
ignated as nervosa as endocrinic in origin for in my experi¬
ence these cases always exhibit some dyshormonism of
suprarenal nature.

Du. Anthony Bassler, New York : I am strongly inclined
to agree with Dr. Einhorn, that in cases of pernicious anemia
the achylia is simply functional, or, as he expressed it, a

resulting condition. Perhaps my two cases in which focal
infection could not be demonstrated belonged to the group
which Dr. Rehfuss described. Whether a stomach can become
primarily infected from pathogenic organisms we have not
been able to prove. I believe that that is going to be diffi¬
cult. I believe, with Dr. Gutman, that there are endocrinitic
cases of functional achylia that belong to the suprarenal
group. I believe that the stomach condition in pernicious
anemia is secondary, and in the two cases that we necropsied
there was a definite primary cell atrophy of the type I
described. We have had three very striking results with the
use of hypotonie cells, cases of definite pernicious anemia, as
definite as it was possible under the great variety of blood
conditions to say that pernicious anemia was present. In
those three cases there was a distinct Bacillus putrifaciens
infection of the bowel, although the bacilli were not present
in any numbers in the canal. But here we had definite,
marked infection, and we have believed that the benefit
obtained has come from the use of lavage in that connection.
In the study of the etiology of primary gastric cell atrophy
in connection with focal infection cases, there are other con¬
ditions that can bring on primary gastric cell atrophy. I
did not go into that. I would suggest that a differentiation
in bacteriology be made, as far as it is possible, to decide
whether the organisms are incidental, or belonging to the
simple fermentation group, or whether they are primary and
pathogenic.

Smallpox in China.—Chinese smallpox is usually classified
among the diseases of children. It is described in excessive
detail by native doctors. Fung's "Precious Bag" gives fifty-
five varieties of the disease, eighteen rules of contraindica¬
tions for treatment, several chapters of signs for predicting
the result, and a host of preparations for its cure. Great
stress is laid on the form, size, character, color, quantity,
position, and time of appearance of the eruption. The com¬
plications enumerated cover all the sicknesses to which human
flesh is heir. As to treatment, acupuncture, moxa, dieting,
baths, charms, incantation, and various superstitious prac¬
tices are employed in addition to drugs. But inoculation is
chiefly relied on as the method of prevention. Human inocu¬
lation of variolous virus was first practiced in the Sung
Dynasty (1022). The prime minister, Wang Tan, after hav¬
ing had several of his sons suffer severely from smallpox,
was informed of the successful preventive inoculation prac¬
ticed by a Szechwanese living at Ngo Wei Mountain. Wang
Tan had a son inoculated and the inoculation proved very
successful. This method was rapidly taken up and became
very popular with the people.—China M. J. 33:54 (Jan.) 1919.
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